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Abstract: Background: Cervical radiculopathy is a common 

neuromusculoskeletal disorder characterized by neck pain radiating into the 

upper extremity, often accompanied by sensory disturbances, weakness, and 

functional disability. Conservative physiotherapy interventions remain the 

primary treatment approach. Levator scapulae tightness contributes to altered 

cervical biomechanics, whereas Transcutaneous Electrical Nerve Stimulation 

(TENS) is widely used for pain modulation. However, evidence regarding the 

combined effect of levator scapulae stretching and TENS in cervical 

radiculopathy remains limited. Objective: To evaluate the effectiveness of 

levator scapulae stretching combined with TENS on pain intensity, cervical 

range of motion (CROM), and functional disability in individuals with cervical 

radiculopathy. Methods: A prospective case series was conducted on ten 

participants diagnosed clinically with cervical radiculopathy. Participants 

received passive levator scapulae stretching followed by TENS (100 Hz 

continuous mode) four times per week for four weeks. Outcome measures 

included Numerical Pain Rating Scale (NPRS), cervical range of motion 

measured using a universal goniometer, and Neck Disability Index (NDI). 

Assessments were performed before and after intervention. Results: The mean 

NPRS score decreased from 8.8 ± 0.63 to 1.3 ± 0.67. Mean cervical flexion 

improved from 31.5° ± 1.90° to 38.5° ± 1.58°. Cervical extension improved from 

48.6° ± 3.75° to 50.3° ± 1.57°. Significant improvements were observed in lateral 

flexion and rotation movements. The mean NDI score improved from 25.3 ± 

5.93 to 3.2 ± 1.40. Conclusion: Levator scapulae stretching combined with 

TENS demonstrated clinically meaningful improvements in pain, cervical 

mobility, and functional disability among individuals with cervical 

radiculopathy. Further randomized controlled trials with larger sample sizes are 

recommended to confirm these findings. 

Keywords: Cervical Radiculopathy, Levator Scapulae Stretching, TENS, Neck 

Disability Index, Cervical Range of Motion, Physiotherapy. 
Copyright © 2026 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 

 

INTRODUCTION 
Cervical radiculopathy is a pathological 

condition involving compression or irritation of cervical 

nerve roots resulting in pain, sensory disturbances, 

muscle weakness, and functional limitations. The 

prevalence of cervical radiculopathy has increased due to 

sedentary lifestyles, prolonged computer use, poor 

posture, and degenerative cervical spine disorders. 

 

Patients commonly present with neck pain 

radiating to one or both upper extremities, often 

associated with numbness, tingling, reduced cervical 

mobility, and impaired quality of life. Conservative 
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treatment remains the first-line management strategy, 

particularly for patients without progressive neurological 

deficits. 

 

Transcutaneous Electrical Nerve Stimulation 

(TENS) is a widely accepted electrotherapeutic modality 

used to reduce pain through activation of large-diameter 

afferent fibers and endogenous opioid mechanisms. 

Similarly, stretching interventions have demonstrated 

effectiveness in restoring muscle flexibility, reducing 

myofascial restrictions, and improving joint mobility. 

 

The levator scapulae muscle plays an important 

role in maintaining cervical and scapular alignment. 

Tightness or dysfunction of this muscle may contribute 

to altered biomechanics, increased cervical loading, and 

pain generation. Despite the individual effectiveness of 

TENS and stretching interventions, literature 

investigating their combined effects in cervical 

radiculopathy remains scarce. 

 

Therefore, this study aimed to investigate the 

impact of levator scapulae stretching combined with 

TENS on pain intensity, cervical range of motion, and 

functional disability in individuals diagnosed with 

cervical radiculopathy. 

 

MATERIALS AND METHODS 
Study Design: A prospective case series was conducted 

between January 2026 and March 2026 at a 

physiotherapy outpatient department. 

 

Participants: Ten participants diagnosed clinically with 

cervical radiculopathy were recruited. 

 

Inclusion Criteria 

• Age between 30 and 50 years 

• Positive Spurling test 

• Cervical pain with upper limb radiation 

• NPRS score ≥ 5 

• Willingness to participate 
 

Exclusion Criteria 

• Previous cervical spine surgery 

• Cervical fractures 

• Tumors or infections 

• Severe neurological disorders 

• Congenital cervical abnormalities 

 

Outcome Measures 

Primary Outcomes 

• Numerical Pain Rating Scale (NPRS) 

• Cervical Range of Motion (CROM) 

 

Secondary Outcome 

• Neck Disability Index (NDI) 

 

Intervention 

Participants Received: 

• Passive levator scapulae stretching until 

symptom centralization 

• TENS at 100 Hz continuous mode 

o Duration: 15 minutes per session 

o Frequency: Four sessions per week 

o Total duration: Four weeks (16 sessions) 

 

Statistical Analysis 

• Data were analyzed using descriptive statistics. 

Results were expressed as mean ± standard 

deviation. Pre- and post-intervention 

comparisons were evaluated using paired 

statistical methods with significance level set at 

p < 0.05. 

 

RESULTS 
Demographic Characteristics 

A total of ten participants completed the study. 

Participants included six females and four males. Mean 

age was 39.4 years, with symptom duration ranging from 

one month to six months. 

 

 
Figure 1: Mean Numerical Pain Rating Scale (NPRS) scores before and after intervention, demonstrating a 

substantial reduction in pain intensity following four weeks of levator scapulae stretching and TENS 
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Table 1: Pain Intensity (NPRS) 

Variable Pre-Treatment Post-Treatment 

NPRS 8.8 ± 0.63 1.3 ± 0.67 

The mean pain score decreased by approximately 85%. 

 

Table 2: Cervical Range of Motion 

Movement Pre-treatment (Mean ± SD) Post-treatment (Mean ± SD) 

Flexion 31.5 ± 1.90 38.5 ± 1.58 

Extension 48.6 ± 3.75 50.3 ± 1.57 

Right Lateral Flexion 36.2 ± 3.65 38.7 ± 1.31 

Left Lateral Flexion 36.5 ± 3.56 39.3 ± 0.82 

Right Rotation 71.5 ± 8.09 76.9 ± 2.51 

Left Rotation 73.0 ± 6.79 78.2 ± 0.91 

 

 
Figure 2: Comparison of pre- and post-intervention cervical range of motion values 

 

Table 3: Functional Disability 

Variable Pre-treatment Post-treatment 

NDI 25.3 ± 5.93 3.2 ± 1.40 

Substantial improvement in neck-related functional disability was observed following intervention. 

 

 
Figure 2: Mean Neck Disability Index (NDI) scores before and after intervention, demonstrating marked 

improvement in functional disability following treatment 
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DISCUSSION 
The findings of this case series demonstrated 

that levator scapulae stretching combined with TENS 

resulted in notable improvements in pain intensity, 

cervical mobility, and functional disability among 

individuals with cervical radiculopathy. 

 

The significant reduction in pain intensity 

observed in this study may be attributed to the analgesic 

mechanisms of TENS. According to the gate control 

theory, stimulation of large-diameter afferent fibers 

inhibits nociceptive transmission at the spinal level. 

Furthermore, TENS has been shown to facilitate 

endogenous opioid release, thereby reducing pain 

perception. 

 

Levator scapulae stretching likely contributed 

to symptom improvement by reducing muscle tightness, 

improving soft tissue extensibility, and restoring cervical 

movement patterns. Improvements in cervical range of 

motion may be explained by decreased pain, reduced 

muscle guarding, and enhanced neuromuscular control. 

 

The reduction in NDI scores suggests that 

improvements in pain and mobility translated into 

enhanced performance of daily activities. These findings 

are consistent with previous studies investigating 

stretching, myofascial release, and electrotherapy 

interventions in patients with cervical spine disorders. 

 

From a clinical perspective, this intervention is 

cost-effective, non-invasive, and easily incorporated into 

routine physiotherapy practice. 

 

Limitations 

• Small sample size 

• Absence of a control group 

• No randomization 

• Lack of long-term follow-up 

• Single-center study 

 

CONCLUSIONS 
The results of this prospective case series 

suggest that levator scapulae stretching combined with 

TENS may be an effective conservative physiotherapy 

intervention for individuals with cervical radiculopathy. 

The intervention demonstrated substantial improvements 

in pain intensity, cervical range of motion, and functional 

disability after four weeks of treatment. Larger 

randomized controlled trials are required to establish 

definitive clinical effectiveness. 
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